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I. INTRODUCTION 



1.1 PHYSICAL DESCRIPTION OF GAME 



1.2 BRIEF DESCRIPTION OF PLAY 



Atari's TANK 8 is a tank battle game designed for two, 
three or as many as eight players. The video action takes 
place on the screen of a color television monitor mounted 
in the center of the game cabinet. The TV monitor is 
positioned with its screen facing up, and players stand 
around the cabinet, as many as two on each side. The tanks 
appear in various colors; for individual play each tank is a 
different color and in team play four tanks are red and four 
are dark blue. 

Each player station has a full set of controls for one 
tank. These controls consist of two levers or joysticks plus 
a push button switch mounted on the top of one lever. Each 
player station also has a coin mechanism located below the 
controls. All eight mechanisms accept quarters only, one 
coin per play sequence. As an extra-cost optional accessory, 
a dollar bill acceptor unit can be installed at one of the 
cabinet's side panels. The deposit of a dollar bill produces 
credit for one game sequence and the controls at all eight 
player stations are enabled simultaneously. The dollar bill 
stacker portion of the acceptor is positioned behind the 
cabinet panel. 

Each game is provided with duplicate credit controls in 
the form of a remote control box designed for use by a 
game attendant. The box has a set of push button switches 
which the attendant can operate to enable any player 
station, and also to select a team play sequence. When not 
in use the box and its connecting cable can be stored inside 
the game cabinet. 

Eight speakers are mounted inside the game cabinet, 
two on each side. During play they add to the game excite- 
ment by producing tank motor, gunshot and explosion 
sounds. 

A canopy assembly Is included with each game cabinet. 
When installed, the canopy rises approximately four feet 
above the player controls. It is supported by four legs that 
fit into receptacle holes provided In the top of the cabinet; 
the bottom of each leg bolts to the frame inside the cabinet. 
The canopy can shield the TV screen from direct overhead 
illumination, and in a large room can help to draw player 
attention from a distance. If the canopy is not installed, 
small plugs are provided to cover the four receptacle holes. 
Game operation remains the same, however, whether the 
canopy is installed or not. 

The following drawings, included in Section VII of this 
manual, show external views of the game cabinet. Drawing 
number A005090 shows a side view, with the canopy in- 
stalled. Drawing number A004551 shows a top view, with- 
out the canopy. 



in the TANK 8 game players try to shoot the opponent 
tanks, while at the same time maneuvering their own tanks 
to avoid shells being fired at them. Players also have to 
contend with various stationary obstacles dispersed about 
the battlefield. These obstacles include wall barriers, mines 
and derelect "broken" tanks. A hit made on an opponent 
tank adds one point to a player's score. Each player's ac- 
cumulated score is displayed continuously on the TV screen, 
and the highest score flashes continuously. 

Upon deposit of a coin, the game responds by producing 
a bugle call and showing the words "TEN SECONDS TO 
GAME TIME." Other players can then join in by depositing 
their coins and, if desired, team play can also be selected 
at this time. Play begins ten seconds after start of the bugle 
call. Tank controls at the participating player stations are 
enabled and those tanks can move, each starting out from 
its own "home" position. Each player's left lever controls 
movement of that tank's left tread and the right lever con- 
trols movement of the right tread. Tanks can be. made to go 
backwards, forwards or to turn, but there Is only one 
speed. Engine sounds are produced whenever tanks move. 
The player's push button controls firing of shells from that 
tank. Shells always travel in straight lines, and explode 
whenever they hit an object or else explode by themselves 
after having traveled a specified distance without hitting 
anything. A gunshot sound is produced whenever a shell 
is fired, and a more pronounced explosion sound is pro- 
duced whenever a shell explodes. An explosion sound Is 
also produced whenever a tank runs over a mine. 

Play ends when the game time has run out. The bugle 
sounds "taps" ten seconds before the end. After the ten 
seconds elapse, the speakers cease producing sound, and the 
player controls are disabled, signalling the change to the 
attract mode. For approximately five seconds, player scores 
from the previous play continue to be displayed and all 
motion freezes. 

Now the game's internal circuitry takes control of tank 
and shell motion. If the previous game was played in two 
teams, then the attract mode changes all tanks back to their 
eight individual colors. All scores revert back to 00. (The 
internal circuitry also takes control just after AC power Is 
first applied to the game.) Realistic tank battles between all 
eight tanks are then displayed on the TV screen. Each battle 
continues for approximately four minutes, after which the 
TV picture is refreshed and a new 4-minute battle begins. 

Although no sounds are produced in the attract mode 
during these mock battles, the video action on the TV screen 
serves to attract the attention of potential players. And 
anytime that money is deposited in the game, control or 
tank and shell motion is given back to the players for the 
duration of one game. 



II. SPECIFICATIONS 



2.1 GENERAL 



Cabinet Dimensions: 



TV Monitor: 

Coin Mechanisms: 
Cash Boxes: 

Power Cord: 

Remote Control Box: 



Height 84 Inches with canopy in 
place, and 40/2 inches without cano- 
py; Width and Depth both 44/2 
inches. When disassembled, narrow- 
est dimension of cabinet frame is 
28 inches. 

General Electric Model 25MB color 
monitor with tuner, IF, and audio 
modules removed, and with chroma 
module replaced by Atari unit. 

8 identical mechanisms; accept quar- 
ters only. 

Removable, one for every two coin 
mechanisms. Boxes are located be- 
hind access doors to respective coin 
assemblies. 

About 13 ft long, protrudes from 
one corner of cabinet and has 
grounded three-prong plug for con- 
ventional wall outlet. 

Connects to cabinet via a 14-ft. 
cable. Can be used by a game at- 
tendant to give player credit and to 
select team play, or can be stowed 
inside cabinet when not in use. 



2.2 ELECTRICAL 



Power Requirement: 



Fusing: 



Power Interrupt 
Switches: 



Uses conventional wall outlet pro- 
viding 60 cycle AC (60 Hz, single 
phase) at 110 volts; power con- 
sumption rated at about 330 watts. 

All fuses located inside cabinet; TV 
monitor has two fuses, a y2-amp and 
a2.5-amp slow-blow, and remainder 
of game is protected by a 5-amp 
slow-blow fuse. 

These are four safety switches 
mounted inside the cabinet, one 
switch behind each of the four side 
panels. Whenever a panel is opened, 
that panel's switch interrupts AC 
power to the game. 



2.3 ENVIRONMENTAL 

Operating and Storage from 32° F to 120°F (ambient tem- 
Temperature Range: perature) 

Relative Humidity: from 0% to 80% without conden- 
sation. 

2.4 OWNER/OPERATOR OPTION FOR STRUC- 
TURING OF PLAY 



Adjustable Game 
Time: 



Settings on internal switch assembly 
can provide 16 choices of game 
time, from approximately 60 sec- 
onds to 210 seconds (in 10-second 
steps). 



2.5 ACCESSORIES 
RATE ORDER 



AVAILABLE ON SEPA- 



Video Probe: 

Universal Text 
Fixture: 

Dollar Bill Acceptor: 



order from ATARI, Inc. 

order from ATARI, catalog no. 
TF101 

Unit can be installed prior to ship- 
ment of game from factory, or can 
be supplied in kit form for field 
installation. Each dollar bill ac- 
cepted causes game to enable con- 
trols at ail eight player stations for 
one play. 



2.6 FEATURE AVAILABLE ON SEPARATE 
ORDER 

Overlay Message Unless specified otherwise, the 

Produced on game's internal circuitry will be pro- 

TV Screen: grammed to continuously display a 

standard message (such as "ATARI 
MAKES GREAT GAMES"), on the 
TV screen along with the tanks and 
other objects. In place of the stand- 
ard message, any other message up 
to two lines long (with a 23- 
character maximum in the first line 
and 17-character maximum in the 
second line) can be ordered. 



THEORY OF OPERATION 



3.1 FUNCTIONAL DESCRIPTION OF GAME 

The block diagram in Figure 3-1 shows the major func- 
tional parts of the TANK 8 game and how they are inter- 
connected. Note that the game printed circuit board (PCB) 
sends video signals to the TV monitor and separate audio 
signals to the sound PCB. Also note the four diode matrix 
RGB's. Each diode matrix performs a "multiplexing" func- 
tion by combining signals produced at two player stations. 
This design feature significantly reduces the number of wires 
needed in the harness leading to the game PCB. 
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Fig. 3-1 
Functional Block Diagram of TANK 8 Game 

3.2 GENERAL INFORMATION 

The general information about the TANK 8 game given 
here provides a background for understanding the Instal- 
lation Instructions in Section IV of this manual, and the 
description of game operation in paragraphs 3.3 and 3.4. 



3.2.1 ENERGIZING THE GAME: The TANK 8 game 
does not have an external "power on" switch. Instead the 
game is energized as soon as the power cord is plugged into 
an active AC wall outlet. This outlet must provide the AC 
power listed in the Specifications (Section II of this 
manual). 

3.2.2 TV MONITOR: The game's TV monitor is based 
upon a General Electric Model 25 MB color monitor. The 
Model 25 MB tuner, IF and audio modules have been re- 
moved, and the chroma module has been replaced by an 
Atari unit. The monitor is self-contained in its own chassis 
and is used as a video amplifier. Because the signals sent 
to the monitor by the game circuitry are not equivalent 
to the signals derived from commercial color TV broad- 
casts, the picture appearing on the screen is not like that of 
a home TV set and the monitor itself does not produce any 
sound. The game's sounds are produced by speakers that 
are driven directly by the game circuitry; the "audio" con- 
nections shown in Figure 3-1 point this out. 

3.2.3 PICTURE ON THE TV SCREEN: The playfield 
background is black and objects appearing on it are either 
whiteoroneof eight solid colors. For example, in individual 
play each player's tank (and that tank's score numerals) is 
one of the following colors (moving counterclockwise 
around the TV screen): red, yellow, light blue, purple, 
peach, pink, green and dark blue. In team play the yellow, 
light blue and purple tanks (and score numerals) change to 
red, and the peach, pink and green tanks (and score 
numerals) change to dark blue. The shells fired by a tank 
and its score numerals are the same color as that tank. The 
colors of characters (letters, numerals, and symbols) in 
messages and in the game name identification are deter- 
mined by the position on the screen. Specifically, the screen 
can be divided up into four quadrants with character colors 
as follows: dark blue in the quadrant having the dark blue 
tank, red in the quadrant having the red tank, purple in the 
quadrant having the purple tank, and peach in the quadrant 
having the peach tank. The message and the game identifica- 
tion are each written on the screen twice. 

Figure 3-2 shows a corner of the TV screen and identi- 
fies typical objects appearing there. The boundary along the 
edge of the TV screen that completely encloses the play- 
field, thick walls, thin walls, mines and derelict "broken" 
tanks are always white. The boundary and thick walls are 
permanent obstacles — they continue to appear throughout 
game play. However, by firing shells into the other white 
objects, players can cause these to disappear for the re- 
maining portion of one play sequence. If a shell happens to 
explode under a message or game identificaiton character, 
that character will also disappear. 

In Figure 3-2 the tank next to the score numerals is 
shown in its "home" position; it has just fired a shell. The 
exploding shell shown in Figure 3-2 has been fired by some 
other tank, because no tank can fire a shell until its pre- 
viously fired shell has exploded. "Live" tanks, shells, mes- 
sage and game identification characters, and score numerals 
are never allowed to be white. The game identification 
characters spell out ATARI (in two diagonally-opposed cor- 
ners of the screen) and TANK 8 (in the other two diagonally 
opposed corners). 




Figure 3-2 Typical Picture on Portion of TV Screen 
(not drawn to scale) 



3.3 GAME SEQUENCE 

3.3.1 OPERATING MODES: During use the TANK 8 
game can be described as operating in either of two modes, 
attract or play. Plugging the power cord into an active 
AC outlet energizes the game and it starts out in the attract 
mode. The game remains in attract until a player deposits 
money; then it changes over to the play mode. Two vari- 
ations of the game sequence are possible in the latter 
mode - individual play and team play. 

The game remains in the play mode until the game time 
runs out, at which time it reverts back to the attract mode. 
The following subparagraphs contain additional game se- 
quence details to supplement the descriptions given in 
Section I and in paragraph 3.2. 

3.3.2 ATTRACT MODE: In the attract mode each tank 
is a different color and all eight tanks move continually, 
each firing shells one after another. A tank explodes when 
hit by a shell or when it runs over a mine. After the ex- 
plosion a white broken tank appears and remains at that 
spot on the screen, and the colored tank reappears at its 
home position. Tanks are only allowed to travel directly 
ahead, along straight-line paths. If a tank runs into some 
object other than a mine, it rapidly spins for a few moments 
and then sets out again along some new straight-line path. 
Neither tanks nor shells interact with score numerals, game 
identification or message characters. 

Shells are not allowed to collide in flight. Each time a 
tank fires a shell into another tank, one point is added to 
that tank*s score. Numerals in the highest score will blink; 
if two or more tanks are tied for the highest score, the 
score numerals of ^the highest scores will blink. 

In the attract mode no sounds are produced and all 
player controls are disabled. Every four minutes the picture 
on the screen is refreshed and a new tank battle begins. 

3.3.3 INDIVIDUAL PLAY MODE: A player depositing 
a coin causes the game to change over to the play mode. By 
depositing their coins, other players can join in also. On 
game cabinets having a dollar bill acceptor, a player inserting 
a dollar bill also initiates a play mode, with all eight player 
stations enabled. If no one depresses the "TEAM" push 
button, the game sequence will be individual play .(each tank 
appearing in a different color). 

After the game starts, a player can operate his control 
levers to produce tank motion on the playfield, as 
summarized in the instruction panels on the game. The 
push-button switch mounted on top of the control lever 
serves as a "trigger" for firing shells from that tank. Only 
one shell can be fired at a time, and the previous shell must 
explode - either by hitting an opponent tank or some 
obstacle, or else by itself after having travelled a fixed 
distance — before a new shell can be fired. Shells always 
travel in straight lines and at speeds faster than the tank 
speeds. 

Players have the choice of depressing and releasing the 



push button each time they want to fire a shell, or of 
holding down the push button steadily so that a new shell 
will be fired automatically as soon as the previous one has 
exploded. However, players have more control over time of 
firing if they release the trigger every time. There is no 
limit to the number of shells that a player can fire during a 
game. Shells fired into non-participating player tanks have 
no effect. 

The speakers produce the various game sounds during 
the play mode. However, the speaker pairs mounted on 
each side of the cabinet produce their sounds independently. 
This means, for example, that speakers #1 and #2 produce 
only those sounds associated with tanks #1 and #2; they 
do not produce any sounds for tanks #3 through #8. 
Whenever a tank runs into the boundary, a wail, a broken 
tank, or a player tank, a sound identical to the gunshot 
sound is produced by that tank's speaker pair. Also the 
tank "bounces" straight back a short distance when it 
collides with one of these objects. A tank also "recoils" 
straight back a short distance each time it fires a shell. 

When a tank reappears at its home position (after run- 
ning over a mine or being hit by a shell), the game's 
circuitry provides a few seconds of "protection time." 
During this time interval shells fired into that tank produce 
no effect. This feature allows a player to maneuver the tank 
away from home, thus preventing ether tanks from earning 
easy score points by merely waiting in front of some tank's 
home position. If a broken tank is blocking off a tank's 
home position, the reappearing tank "jumps" over it and on 
to the playfield. 

The game has a "lock-out" coil mounted at each coin 
mechanism. A stud on the armature of the coil blocks the 
coin path whenever the coil is not energized. This means 
that the coin path is blocked if AC power is not being 
applied to the game. Also the coil is de-energized as soon 
as credit is given to the player station, so that the coin 
mechanism will not accept a second coin during any one 
play sequence. 

Subparagraph 3.3.6 describes game operation when the 
remote control box is being used. 

3.3.4 TEAM PLAY MODE: Team play is selected by 
depressing the "TEAM" push button during the first ten 
seconds after money is deposited in the game. An individual 
play sequence will follow if the "TEAM" push button is 
not depressed during this ten-second interval. If the 
"TEAM" button is depressed at any other time, there is 
no response from the game. Only one "TEAM" push button 
is mounted on the cabinet. 

The differences between individual and team play 
sequences are as follows. In individual play each tank is a 
different color, while in team play four tanks are red and 
the other four are dark blue. In individual play each 
participating player's score is shown independently, while 
in team play the score for all four red tanks is the same and 
the score for all four dark blue tanks is the same. In team 
play the score numerals- never blink. In team play if a tank 
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runs over a mine, one point is added to the opponent team's 
score. If a player happens to fire a shell Into another tank 
of that same team, one point is added to the opponent 
team's score also. 

Subparagraph 3.3.6 describes game operation when the 
remote control box is being used. 

3.3.5 OWNER/OPERATOR OPTION: TheTANKSgame 
features an owner/operator option that allows adjustment 
of game time. Sixteen choices are possible, in 10-second 
steps from a minimum of 60 seconds to a maximum of 
210 seconds. Game time can be changed by performing a 
simple manual adjustment on a miniature switch assembly 
mounted on the game printed circuit board. Paragraph 4.3 
in Section IV of this manual gives instructions for making 
this adjustment. 

3.3.6 OPERATION WITH REMOTE CONTROL 
BOX: The remote control box is a separate unit that 
connects to the game cabinet via a 14-ft. cable. The box, 
supplied with each game, is intended for use by a game 
attendant. When not being used, it has a connector that 
must be disconnected from a mating connector inside the 
cabinet. Then both the box and its cable can be stored 
inside the cabinet. 

Ten push-button switches are mounted on top of the 
box. (These are shown on drawing number A004606 in- 
cluded in Section VII of this manual.) Eight of these push 
buttons are labeled "RC1" through "RC8,** and each one is 
associated with a player station. By depressing one of them, 
the attendant can enable the controls at that player station 
for one game sequence. For example, depressing "RCl" 
enables controls at player station #1. However, even when 
the box is connected, players can still get credit by de- 
positing a coin at their player station's coin mechanism 
(provided that the attendant has not already depressed that 
push button). 

The box also has a push button switch labeled 
"REMOTE START" and one labeled "REMOTE TEAM." 
When the box is connected, no play sequence can begin 
until the attendant has depressed "REMOTE START." 
And when this is done, the game sequence starts 
immediately — no bugle sound is produced and the words 
"TEN SECONDS TO GAME TIME" do not appear on the 
TV screen. The "REMOTE TEAM" switch functions in the 
same way as the "TEAM" push button switch mounted on 
game cabinet. 



3.4 DETAILED TECHNICAL DESCRIPTION OF 
OPERATION 



3.4.1 GENERAL COMMENTS: The game's electronic 
circuitry is contained on printed circuit boards, as follows: 
Game PCB, sound (audio) PCB, four diode matrix PCBs 
(one PCB at each pair of player stations), chroma PCB 
(mounted in the chassis of the TV monitor), TV monitor, 
remote control box, and a dollar bill acceptor, if installed. 
Other components that connect to this circuitry include: 



8 speakers, 8 coin mechanisms, eight sets of player controls, 
four interlock safety switches, the "TEAM" push button 
switch, and components on an electronics tray assembly. 

In this part of the manual brief technical descriptions 
are given for those portions of the control circuitry regarded 
as field-repairable. Correction of trouble causes traced to 
certain portions of the circuitry on the game PCB may 
require replacement of the entire board. The drawings 
included in Section VII of this manual supplement the text 
given here. 

On the game PCB and on its schematic, each integrated 
circuit device location is identified by a column letter 
designation (A through P) and a row number designation 
(1 through 9). A similar method of identification is used 
on the sound PCB. 

On both the game and audio schematics the symbol 
"P" (which appears at various inputs to logic gates and other 
integrated circuits) indicates a connection to +5 volts 
through a pull-up resistor. 

3.4.2 DIODE MATRIX PCB: Each diode matrix PCB 
performs a multiplexing function. The game PCB sends out 
eight "distribution" signals to the diode matrix boards, two 
signals to each board. The timing of the distribution signals 
is such that only one signal is present at any one time (see 
timing diagram in Figure 3-3). As inputs from the diode 
matrix boards the game PCB receives the five "switch" 
signals SW2, SW3, SW4, SW5 and SW8. However, the 
respective switch signals are common for all four boards. In 
other words, the SW2 signal from all four diode matrix 
boards is a common line, and so forth for all five switch 
signals. The connections shown in the simplified block 
diagram in Figure 3-4 illustrate this arrangement. 

The internal circuitry on the game PCB looks at the 
"switch" inputs once during every distribution signal time. 
The manner in which the game PCB interprets the "switch" 
inputs Is summarized in the table shown on sheet 3 of the 
game PCB schematic. 

3.4.3 GAME PCB: The circuitry shown on sheet 1 of the 
schematic, in zones D5 through D8, generates the syn- 
chronization timing signals for the TV monitor and also 
various other timing signals used on the board. The basic 
CLOCK signal is generated in an 11.055 MHz crystal- 
controlled oscillator circuit. The CLOCK signal is then 
divided down by binary counters to produce the horizontal 
signals (H SYNC and H BLANK) and the vertical signals 
(V SYNC and V BLANK). 

The circuitry shown in zone D2 through D4 provides 
the COMP VIDEO and VIDEO GND signals. These are not 
used within the game, however, and no harness wires are 
connected to pins 2 and 37 of the game PCB edge connector. 
During final testing at the factory, and when the board is 
plugged into the Atari Test Fixture, these signals can be 
used as inputs to a test black-&-white TV monitor (separate 
from the game's color monitor). 
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Figure 3-3 Timing Diagram for Distribution Signals 
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Figure 3-4 Simplified Block Diagram 
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The circuitry in zone B1 and B2 is provided as the inter- 
face between the game PCB and a dollar bill acceptor. Either 
a Rowe or an ARDAC unit can be installed on the game 
cabinet. The o_utput from this portion of the game PCB 
circuitry is the $ signal. 

On sheet 2 of the schematic, the type-9316 counter 
circuit configuration in zone C3 produces the bugle 
contribution to the game sounds. The IV and 2V are 
timing signals derived from the CLOCK signal generated by 
the crystal-controlled oscillator. The BUG 1 and BUG 2 
signals provide timing sequences for producing tones that 
play the bugle call at the start of the game sequence, and 
the "taps" melody at the end of the game. 

The ROM device In location N6 stores the pictures of 
objects (except tanks) that will appear on the TV screen. 
The two type-9322 devices in locations K5 and L5 provide 
character rotation signals. The IC devices in locations H5 
and J 5 produce the tank movement. The type-931 6 device in 
location J 3 produces shell movement. The collisions of tanks 
and shells with various objects are detected in the circuit 
configuration that includes the type-74153 device in 
location B2. 

The type-9322 device in location B3 produces the 
signals that go to the chroma PCB mounted in the color TV 
monitor chassis. 

3.4.4 CHROMA PCB: The four signals COLOR CODE 0, 
COLOR CODE 1, COLOR CODE 2 and COLOR CODE 3 
coming from the game PCB are decoded by a type-74145 
device to produce eight individual outputs, one for each 
color of tank. Each outpu^ is_couple^ through a resistor 
weighted network to the B, R and G inputs to 2N3643 
transistors. The B (blue), R (red) and G (green) signals 
at the collectors of th ese transistor s are sent to the TV 
monitor circuitry. The COMP SYNC signal from the game 
PCB is coupled through a resistor and also sent on to the 
TV monitor. 



3.4.5 SOUND PCB: On sheet 1 of the schematic the 
eight identical tank motor sound generator circuits are 
shown in zones A through D, 6 and 7. They are driven 
by a type-9334 d evice tha t decodes the BBAO through 
BBA2, BBDO and MOTOR signals coming from the game 
PCB. The tank motor, crash & explosion and bugle sound 
contributions are mixed at eight type-LM324 amplifier 
stages to produce four output signals. These four signals 
serve as inputs to four type-LM380 amplifiers used as 
speaker drivers. Potentiometers R133 through R136 pro- 
provide the adjustments described in subparagraph 5.3 in 
Section V of this manual. During the attract mode, the 
ATTRACT signal, which comes from the game PCB, will 
disable the speaker drivers so that no sound can be pro- 
duced. 



On sheet 2 the BBAO through BBA2, BBDO and LOCK 
signals are decoded by a type-9334 device that drives eight 
darlington-connected transistor pairs. The eight collector 
outputs from these transistors connect in series to the lock- 
out coils mounted In the coin mechanisms. There is one 
coil in each coin mechanism. When the lock-out coil is 
energized, the path for the coin is clear; when not ener- 
gized, the path is blocked. 

The two type-741 64 serial-to-parallel shift registers form 
a noise generator circuit that is driven by the 2V timing 
signal generated in the sync countdown portion of the game 
PCB circuitry. The output of the noise circuit, at the col- 
lector of transistor Q20, is combined in an LM324 
amplifier circuit with the EXPLOSION and CRASH signals 
coming from the game PCB. The CRASH signal is produced 
either when a tank runs into an object or when a tank gun 
fires. The EXPLOSION signal is produced when a shell 
explodes by itself or else hits an object, or when a tank 
runs over a mine. The signal resulting from the last 
amplifier of the combining circuit is named CRASH & 
EXPLOSION. Potentiometer R132 in this stage provides 
the adjustment described in subparagraph 5.3. 



lY INSTALLATION INSTRUCTIONS 
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4.1 UNPACKING INSTRUCTIONS 

4.1.1 EXAMINATION FOR SHIPPING DAMAGE: Be- 
fore shipment from the factory, components and sub- 
assemblies of each game are carefully checked for proper 
operation. However, during shipment some adjustments may 
have changed or parts may have been damaged. Upon 
initial removal of the game from the shipping container, 
first examine the exterior of the cabinet. Then remove all 
four side panels and also examine the interior. Any shipping 
damage such as a dented, cracked or broken cabinet, sub- 
assemblies broken loose, etc., should be reported immedi- 
ately to the shipper and to Atari, Inc. 

4.1.2 MECHANICAL INSPECTION: After determining 
thatthe game has been received in good condition, carefully 
inspect the interior parts and verify the follov^ing: 

(a) All slip-on and plug-in connectors are firmly seated 
(particularly the PCB edge connectors) 

(b) The fuses are all seated in their holders 

(c) No loose foreign objects are present (especially 
metal objects which could cause electrical short 
circuits) 

(d) No harness wires have become disconnected or 
pulled loose. 

Be sure all major assemblies have been checked: game PCB, 
sound PCB electronics tray, speakers, coin mechanisms, 
player controls and TV monitor chassis. 

Do not go on to the remaining paragraphs in this section 
until the above mechanical inspection has been thoroughly 
performed. 

4.1.3 ASSEMBLY OF CABINET AT GAME SITE: At 

the factory the game cabinet is partially disassembled at 
the time of placement into the shipping container. After 
the game has been received, inspected and moved to the 
game site, the cabinet has to be reassembled. Drawing 
number A005090 in Section VII of this manual gives 
assembly instructions. The owner/operator has the choice 
of installing the canopy or not, because the game will 
operate either way. 

4.2 ENERGIZING THE GAME 



trouble is with the game and refer to Section VI of this 
manual. 

CAUTION: No troubleshooting steps should 
be attempted inside the cabinet by anyone not 
familiar with safety measures and repair pro- 
cedures on electrical equipment 

Do not go on to the remaining paragraphs in this section 
until the proper response described above has been ob- 
served. 

4.2.2 CHECK ON OPERATION OF INTERLOCK 
SWITCHES: The interlock switches are four safety switches 
mounted Inside the cabinet, near the top edge of each 
side panel. At the factory each switch is mechanically ad- 
justed so that it will automatically transfer to its "off" 
position (switch contacts open) whenever the side panel 
is opened. When the interlock switch is In its "off" posi- 
tion, the AC power leading to the game's power supply Is 
interrupted. When the side panel is closed, the interrupt 
switch is adjusted to be In the "on** position (switch con- 
tacts "closed") and AC power is allowed to reach the game's 
power supply, meaning that the game can operate. 

After application of AC power per paragraph 4.2.1 
above, correct operation of each interlock switch can be 
checked as follows: unlock the side panel and slowly open 
it. The correct response is that by the time the edge of the 
panel has moved about 2 to 3 inches away from the cabinet, 
the TV screen should go dark, verifying that the interlock 
switch has automatically transferred to "off." While open- 
ing the panel, do not Insert fingers Inside the cabinet, and 
do not allow foreign objects to fall inside. If the TV screen 
continues to be lighted up even after the panel has been 
opened, immediately close and lock the panel, and unplug 
the power cord from the wall outlet. Then refer to Section 
VI of this manual to replace and/or adjust the interlock 
switch. 

Do not go on to the remaining paragraphs in this section 
until the operation of each interlock switch has been 
checked and found to be correct. 

4.3 GAME STRUCTURING 



4.2.1 APPLICATION OF AC POWER: Close and lock 
the side panels, making sure each is completely shut at the 
bottom and at the top. Plug the power cord into an AC 
outlet providing the AC power listed in the Specifications 
(Section II of this manual). The wall outlet must accept a 
three-prong plug and the receptacle must be connected to a 
good earth ground. 

After the power cord has been plugged in, the proper 
response from the game is that images appear on the TV 
screen. If there is no response at all from the game, unplug 
the power cord and check the AC wall outlet. A simple, safe 
way to check for presence of AC power at the wall 
outlet is to plug in an appliance known to be working 
properly — such as a table lamp, radio, or an electric clock. 
If the wall outlet passes the check, then presume that the 



Before putting the game into operation at the game site, 
the game structuring should be defined by the owner/oper- 
ator. The term "game structuring" for TANK 8 refers to 
the length of the game time per play sequence, as described 
in subparagraph 3.3.5 in Section 111 of this manual. 

Game time Is determined by the settings of four off/on 
slide switches in a miniature switch assembly mounted on 
the game PCB. The game times resulting from each of the 
16 possible combinations of switch settings are listed in 
Table 4-1. In order to change switch settings, the game 
PCB has to be removed from Its metal enclosure, and then 
the studs on top of the switches have to be moved by hand. 

The game PCB is located above the sound PCB, near the 
top at one corner of the game cabinet. Refer to drawing 
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Switch Positions 




Total Game Time 


SW 
1 


SW 
2 


SW 
3 


SW 
4 


Remarks 


60 sec. 


off 


off 


off 


off 


minimum time 


70 sec. 


off 


off 


off 


on 


i 


^ 


80 sec. 


off 


off 


on 


off 






90 sec. 


off 


off 


on 


on 






100 sec. 


off 


on 


off 


off 






1 1 sec. 


off 


on 


off 


on 






120 sec. 


off 


on 


on 


off 






130 sec. 


off 


on 


on 


on 






140 sec. 


on 


off 


off 


off 






150 sec. 


on 


off 


off 


on 






160 sec. 


on 


off 


on 


off 






170 sec. 


on 


off 


on 


on 






1 80 sec. 


on 


on 


off 


off 






190 sec. 


on 


on 


off 


on 






200 sec. 


on 


on 


on 


off 


\ 




21 sec. 


on 


on 


on 


on 


maximum time 



Table 4-1 Settings on Game Time Switch Assembly 

number 005301 for an internal view of the cabinet 

Before performing this adjustment, the game should be 
de-energized or not operating. Further, it is also recom- 
mended that the power cord be unplugged beforehand. 

Unlock and open the side panel; doing this should cause 
the interlock switch to de-energize the game, as described 
in subparagraph 4.2.2. If the switch fails to de-energize the 
game, immediately close and lock the panel, unplug the 
power cord, and refer to Section VI of this manual to 
adjust and/or replace the switch. 

While being careful to avoid touching any parts of the 
body against the TV chassis components or other wiring 
connections inside the cabinet, find the metal enclosure 
and unplug the edge connector to the RF board. Carefully 
now how the connector plugs in. (It must be reconnected In 
exactly the same way after the switch settings have been 
changed.) Remove the screws holding the RF board onto 
the front of the metal enclosure and unplug the RF board 
from the game board. 



Now the game PCB has been freed so that it can be slid 
out of the enclosure far enough to provide access to the 
miniature switch assembly. Figure 4-1 shows its approximate 
location near the edge connector end of the board. (For the 
exact location, see the item labeled "SW 1" on drawing 
number A005067.) On close examination, an arrow and the 
word "ON" can be seen engraved on the body of the switch 
assembly. Using Table 4-1 as a reference, slide the studs on 
the four individual switches so that their positions match 
those listed in the table for the desired Game Time. 

After doing this, slide the game PCB back into its 
enclosure and plug the RF board back on to the game PCB. 
Replace the RF board on the front of the enclosure and 
secure it in place. Then replug the edge connector back onto 
the RF board, making sure that is it reconnected in the 
way originally found. 

After performing this adjustment, close and lock the 
side panel, and energize the game. 
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\° 
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NOTE: Component side shown; not drawn to scale 

Figure 4-1 Approximate Location of 
Game Time Adjustment on Game PCB 

4.4 FUNCTIONAL CHECK OF GAME OPERA- 
TION 

The following procedure provides a simple check that 
can be quickly performed at the game site and that 
does not require external test equipment. If at any point 
during this procedure the game's response is observed to be 
other than the response called for herein, assume the game 
Is not operating correctly and refer to Section VI of this 
manual. If all the responses are as described here, then all 
major parts of the game can be assumed to be functioning 
correctly. 

After performing the adjustments described in para- 
graph 4.3, Game Structuring, and in paragraph 4.2, 
Energizing the Game, the game should be operating in the 
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attract mode, as per paragraph 3.3.2. The speakers should 
not be producing any sound. Observe the TV screen. 

4.4.1 CHECK OF ATTRACT MODE: All eight tanks 
should be moving about the playfieid, engaged in a mock 
battle, as described in subparagraph 3.2.2. 

NOTE: Sometimes upon initial application of 
power (ory more rarely y later on during play), a 
"scrambled" picture may appear on the TV 
screen. The game's internal circuitry not having 
initialized itself can produce this irregularity. 
Although normally taken care of automatically, 
it is possible that severe noise spikes on the AC 
power line could upset the self-initialization. 
This condition can generally be corrected by 
de-energizing the game and then re-energizing it, 
one or more times. Do this by unplugging the 
power plug from the wall outlet and re- 
connecting it, or else by opening and closing a 
cabinet side panel so that an interlock safety 
switch is exercised. 

Occasionally, upon close examination of objects ap- 
pearing on the TV screen, certain peculiarities may be 
observed. These would not appear continuously in every 
game sequence, and do not interfere with the game's 
operation. For example, due to certain closely-spaced timing 
situations the game's internal circuitry may sometimes cause 
an exploding shell to be left "frozen" somewhere on the 
screen. Or a moving tank and/or shell may sometimes 
penetrate the boundary around the edge of the playfieid 
and then spin off the edge of the screen. These kinds of 
random and infrequent occurrences do not mean that the 
game's operation is defective. 

During the attract mode all player controls should be 
disabled, and the picture on the screen should be refreshed 
approximately every four minutes. 

4.4.2 CHECK OF INDIVIDUAL PLAY MODE: After 
correct game operation in the attract mode has been 
verified, next the controls at each player station should be 
checked for the responses described in subparagraph 

3.3.3 for individual play mode. 

Deposit a coin in the coin mechanism at one of the 
player stations. As soon as the coin has been accepted, 
the bugle call sound should be produced and the words 
"TEN SECONDS TO GAME TIME" should appear on the 
TV screen. At this time certain of the score numerals may 
be changing very rapidly, but this does not indicate incorrect 
game operation and the numerals should all go to "00" 
after the ten seconds elapse. Now deposit a coin in the coin 
mechanism of the player station to the right, and confirm 
that this coin also has been accepted. 

Return to the previous player station and try to deposit 
a second coin. This time the coin slot should not accept the 
coin. 

Next operate the control levers and depress the push 
button on and off, and also hold it down continuously for 



a few seconds. The responses of the tank and its shells 
should be as described in subparagraph 3.3.3. Be sure to 
also fire a shell into the participating tank from the player 
station to the right. 

After controls of that player station have been checked, 
perform the above checks at each of the other seven player 
stations, one at a time. 

4.4.3 CHECK OF TEAM PLAY MODE: After correct 
operation in the attract and individual play modes have 
been verified, the following steps will check the features of 
a team play mode. 

Deposit a coin in the coin mechanism at a player station 
at one corner of the cabinet (say at player station #1, 
or #3, or #7 or #5) and then, within the next ten seconds, 
depress the "TEAM" push button and deposit coins in two 
diagonally-opposite player stations (#2, 4a, #8, #6). Doing 
all this within ten seconds should set up a team play 
sequence, with one tank on the first team and two tanks on 
the second team. 

Next check for the responses described in subparagraph 
3.3.4. Be sure to drive a tank over a mine and confirm that 
one point is added to the score of the opposing team. Also, 
on the two-tank team, fire a shell from one tank into its 
teammate. Confirm again that one point is added to the 
score of the opposing team. Remember that the score 
numerals do not blink in team play. 

4.4.4 CHECK OF REMOTE CONTROL BOX: Before 
the remote control box can be used, the connector on the 
end of its cable inside the game cabinet has to be mated 
with the game's harness. (The mating connector wired to 
the harness is shown as item 22 on drawing number 005301 
in Section VII of this manual.) Make sure that the remote 
control box is connected to the game before performing 
this check. 

The game should be energized and operating in the 
attract mode, per subparagraph 3.3.2. Depress the "START" 
push button on the box. The game should respond by 
immediately changing over to individual play mode, without 
the bugle call or the words "TEN SECONDS TO GAME 
TIME" appearing on the TV screen. Then depress each of 
the eight "player credit" push buttons. Doing this should 
set up an individual play mode per subparagraph 3.3.3. 
Go to each player station, one at a time, and confirm that 
the player controls are all enabled. Also confirm that no 
coin mechanism will accept a coin. After doing this, let the 
game time run out, at which time the game should change 
over to the attract mode. 

Deposit a coin in each of the eight coin mechanisms. 
With the remote control box connected, the mechanisms 
should accept one coin each but the game should remain in 
the attract mode. Confirm that no coin mechanism will 
accept a second coin. Then go over to the remote control 
box and depress the "START" push button. Doing this 
should cause the game to change over to individual play 
mode, again without the bugle call or the message on the 
screen. Let the game time run out. 



14- 



On the remote control box depress both the "START" 
and the "TEAM" push buttons, and then each of the eight 
"player credit" push buttons. Doing this should cause the 
game to change over to team play mode, again without the 
bugle call or the message on the screen. Confirm that the 
picture on the screen is correct — four red tanks on one half 
of the screen and four dark blue tanks on the other half. 

This completes the check on the remote control box. 
Disconnect the remote control box mating connectors inside 
the game cabinet if the game is presently being used without 
the box. 

4.4.5 CHECK OF DOLLAR BILL ACCEPTOR: Perform 
the following check if a dollar bill acceptor unit has been 
installed in the game. First the game should be energized 
and operating in the attract mode per subparagraph 3.3.2. 
Following the instructions printed on the front of the unit, 
insert a dollar bill into the acceptor. 



The acceptor's motor should respond by causing the 
bill to be pulled inside. Then the game should respond by 
producing the bugle call sound and showing the "TEN 
SECONDS TO GAME TIME" message on the TV screen. 
After ten seconds have elapsed the game should change over 
to individual play mode. 

Next go over to each of the eight player stations, one at 
a time, and confirm that no coin mechanism will now accept 
a coin and that all the player controls are enabled. Let the 
time run out, at which time the game should change over to 
the attract mode again. 

Next deposit a coin in one coin mechanism. The 
mechanism should accept the coin, and the game should 
respond by producing the bugle call, showing the message, 
and going through another individual play mode sequence. 
Let the game time run out. This completes the check. 



Y MAINTENANCE AND ADIUSTMENTS 
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5.1 ROUTINE MAINTENANCE 

Due to its solid-state electronic circuitry, this Atari game 
should require very little maintenance and only occasional 
adjustment 

5.1.1 CLEANING: Game cabinets and glass may be 
cleaned with any non-abrasive household cieaner. If desired, 
special coin machine cleaners which leave no residue can be 
obtained from distributors. 

5.1.2 LUBRICATION: About once every three months 
lightly spray the rejector linkage portion of the coin ac- 
ceptor inside each coin mechanism. Use WD-40® or similar 
lubricant, and avoid spraying the entire coin acceptor. 
Potentiometer shafts must never be lubricated in any way. 

5.2 ADJUSTMENTS ON TV MONITOR 

The TV monitor need be adjusted only when the pic- 
ture is distorted, or if color balance is incorrect. 

NOTE: The TV monitor is accessibie oniy 
from inside ttie game cabinet and these adjust- 
ments have to be made while the game is ener- 
gized. Therefore only persons familiar with 
safety measures and repair procedures on elec- 
trical equipment should perform these adjust- 
ments. 

For specific procedures for performing color and other 
service adjustments on the TV monitor, refer to Atari 
manual TM-066, "G. E. #25MB COLOR MONITOR 
TROUBLESHOOTING MANUAL for TANK 8 and similar 
games." 



5.3 ADJUSTMENT OF EXPLOSION 
AND SPEAKER VOLUMES 



SOUND 



The electronic drive circuit for each pair of speakers 



includes a potentiometer whose setting determines volume 
of the sounds produced by those two speakers. The four 
potentiometers are independent of one another and each 
can be adjusted manually. The circuit that generates the 
CRASH & EXPLOSION signal also includes a potentiometer. 
Its setting determines how pronounced these sounds will be 
with respect to the tank motor sounds. This potentiometer 
can also be adjusted manually. To adjust these potentio- 
meters, proceed as follows. 

The sound priilted circuit board is inside the game 
cabinet, just beneath the metal box that encloses the game 
PCB (refer to drawing number 005301 for an internal view 
of the cabinet). Unlock and open the side panel; doing this 
should cause the interlock switch to de-energize the game, 
as described in subparagraph 4.2.2. If the switch fails to 
de-energize the game, immediately close and lock the door, 
unplug the power cord, and refer to Section VI of this 
manual to adjust and/or replace the switch. 

While being careful to avoid touching any parts of the 
body against the various mechanical components and wiring 
connections inside the cabinet, find the sound PCB and 
examine its surface. All five potentiometers are found near 
the edge-connector end of the board, on the component 
side. Their approximate locations are shown in Figure 5-1, 
and their exact locations are shown as R132 through R136 
on drawing number A005069 in Section VII of this manual. 

To cause a speaker pair to produce louder sounds, move 
the stud on top of the respective potentiometer in the 
direction shown by the "louder" arrow in Figure 5-1. For 
quieter sounds move it in the opposite direction. To make 
explosion sounds more pronounced with respect to the tank 
motor sounds, move the stud on that potentiometer in the 
direction shown by that arrow. 

After performing adjustments, close and lock the side 
panel, and energize the game. 



more pronounced 



for gunfire and explosion 



• louder 



for speaker pair at player stations 4 & 8 
for speaker pair at player stations 5 3.6 
for speaker pair at player stations 3 & 7 



for speaker pair at player stations 1 & 2 



NO TE: Component side of board shown 
Figure 5-1 Approximate locations of adjustments on Sound PCB 




Vl.TROUBLESHOOTING AND REPAIR 
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6.1 GENERAL PROCEDURE 

NOTE: This section describes troubiesliooting 
procedures in detaii sufficient for a person witti 
moderate teclinical abiiity to understand. iHow- 
ever^ for tiiose interested in gaining more infor- 
mation on video game tecfinoiogy, especiaiiy 
the eiectronics, we recommend reading the 
Video Game Operator's Hand boo/?, manual no, 
TI^-043. This boo!? is available from A tan] Inc., 
attn. Customer Service Dept, 2175 Martin 
Avenue, Santa Clara, CA 95050 for $5.00 each, 
or from your distributor. 

6.6.1 IDENTIFYING THE TROUBLE AREA: The first 
troubleshooting step should be to note all observable trouble 
symptoms. Examples of symptoms are: depositing a coin 
produces no game response, no sound coming out of the 
speaker at any time, no picture on the TV screen. At the 
same time also note the game features that still work. A 
systematic way of checking game operation is to perform 
the functional check given in Section IV of this manual. 
Carefully train your eye to pick up all clues; by doing this 
an experienced troubleshooter can often spot the cause of a 
trouble even before he opens the cabinet. 

Keeping these observations in mind, use the under- 
standing of game operation gained from the theory of 
operation (Section III) and the schematic drawings (Section 
VII). Next narrow down the suspected cause of the trouble 
to a specific area or areas of the game: coin mechanism, TV 
monitor, harness and front panel components (switches and 
control lever), remote box, electronics tray, printed circuit 
board, and power cord. Be careful not to overlook possible 
trouble areas that may seem too obvious: a power cord plug 
that has worked loose from the wall outlet and is no longer 
fully seated in the receptacle, or a side panel access door 
that is not fully closed (thus causing the interrupt switch to 
block the AC power path to the game). 

6.1.2 LOCATINGTHE TROUBLE CAUSE: Once a prob- 
lem has been narrowed down to one or more areas, the 
next step is to perform various tests and measurements to 
isolate a specific cause of the trouble. Remember that 
sometimes a very complicated problem, such as erratic 
game operation, can be traced to a simple cause - the 
printed circuit board not being fully seated in its edge con- 
nector. Start with the most suspect area and trace back- 
wards from the point where the trouble is first observable, 
using a process of elimination to eventually locate the 
faulty component, connection, etc. For example, if no 
sound is audible during game play, first check for a signal at 
the speaker leads. If no signal is present there, go back 
through the wiring harness connections to the printed 
circuit board. If there is still no signal, then systematically 
check back through the various components of the sound 
generation circuit. 

Substitution of parts is a legitimate and easy way to 
isolate the cause. For instance, if the PCB is the suspected 
trouble area, remove it and substitute a known-to-be-good 
PCB. Then check for correct game operation. Similarly, to 



check the TV monitor, connect the game to a known-to-be 
good monitor. The harness can often be checked by 
substitution also. Substitute both a known-to-be-good PCB 
and TV monitor. If the trouble still persists, the harness 
must be at fault. 

While locating the trouble cause, use the technical 
descriptions in Section III as guides for correct circuit-level 
operation, and the schematic drawings of Section VII as 
roadmaps for tracing signal flow paths. 

The test equipment for use in troubleshooting is 
discussed in paragraph 6.2. 

6.1.3 CORRECTING THE TROUBLE CAUSE: In prac- 
tice, the steps required to correct troubles can range 
from simple adjustments (fully seating the PCB In its edge 
connector, changing the setting on a potentiometer, ad- 
justing the picture controls on the TV monitor) to repair 
of loose connections and replacement of defective parts. 
Extreme care should be exercised when removing integrated 
circuit devices and discrete components. Use a 40-watt 
soldering iron with a small tip designed especially for IC 
work. To remove an IC device, follow this procedure: 

Clip all leads and lift the IC package out, 
leaving two rows of leads. Then remove leads 
Individually with a soldering iron and needle- 
nose pliers. Finally, evacuate the holes with a 
solder sucker. Afterwards clean the area thor- 
oughly, using an approved PCB cleaning solution 
to remove any traces of flux and dirt. Alcohol 
will do in a pinch, if necessary. 

Insert the new IC device using an IC insertion tool, 
making sure that the reference notch is oriented correctly 
and that the device's leads are not bent during insertion 
into the board. Afterwards, be sure to solder each lead on 
both sides of the PCB, using as little solder as possible. 
After soldering, clean the area thoroughly to remove the 
flux. 

Observe the same removal and insertion procedures 
when replacing discrete components. Trim the leads as close 
as possible and be sure to orient diodes and capacitors 
correctly. 

6.1.4 VERIFYING CORRECT GAME OPERA- 
TION: After locating and correcting the cause of a trouble, 
re-energize the game and perform a final check on correct 
game operation. Doing this will verify that your trouble- 
shooting was correct. If the game operation Is still not 
correct, go back and double-check your work. Make sure 
that any replaced components were installed correctly. If 
this was done properly, then start the troubleshooting steps 
over again. Keep in mind that there may be more than one 
trouble at a time, and that correcting one troublecan some- 
times bring previously undetectable troubles to light. 

This verification is especially important when the 
original trouble had been intermittent, that is, was not 
happening all the time. 
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6.2 TEST EQUIPMENT 

Electronic troubleshooting of a video game essentially 
consists of checking for the presence of various signals and 
of examining their condition. A signal can be thought of as 
acting like a "messenger" that carries instructions from one 
unit or circuit to another. Many different types of signals 
are produced in a video game, and for this reason several 
unusual and perhaps unfamiliar types of test instruments 
are used during troubleshooting. Each instrument has its 
own set of advantages and disadvantages for examining a 
given type of signal, and both the depth of the intended 
troubleshooting capability and budget will determine what 
instruments will be needed. Some instruments are basic and 
essential, no matter what size of service facility, while other 
optional instruments are desirable because they make 
troubleshooting easier and quicker. 

6.2.1 BASIC TEST EQUIPMENT: 

(a) The Video Probe. This is a simple but invaluable 
instrument having two leads - a test-clip lead and a test- 
probe lead. During troubleshooting of video signals the test- 
clip lead is left connected to the game side of the video 
coupling capacitor. On the Outlaw game this point is the 
junction of resistors R15, R17 and R18 on the PCB. When 
the test-probe lead is then connected to any video develop- 
mental signal, that signal will be coupled to the video signal 
going to the TV monitor and a video probe picture will 
appear on the TV screen. The shape and other character- 
istics of this picture will give information about the signal 
being probed. The video probe is suited for troubleshooting 
synchronization and image signals, but will not be useful 
for extremely fast signals (such as the clock) or for very 
slow analog or digital signals. 

A video probe can be constructed in a few minutes 
from these common electrical components: a length of 20 
AWG (American Wire Gauge) rubber-coated wire, a 
4.7K-ohm, ]4-watt carbon resistor, and two test leads. For 
the leads, use a single Mouser test clip (Mouser #131C 
301 or 302) attached to one end of the wire, and a test 
prod containing the resistor on the other. 

To assemble the video probe, proceed as follows: Re- 
move the cap from the test clip and strip 3/1 6 inch off each 
end of the wire. Solder one end to the post in the test clip, 
thread the other end through the hole in the cap, and snap 
on the cap. Next unscrew the plastic body of the test prod 
from the point and trim both leads of the resistor to a 
3/16-inch length. Solder one resistor lead to the inside of 
the point. Thread the other end of the wire through the 
hole in the body and solder it to the other resistor lead; 
screw the body back onto the point. 

(b) The Logic Probe. This is a test instrument designed 
for fast verification of digital IC outputs. It is small, con- 
venient to carry, easy to read, and relatively inexpensive. 
The logic probe derives its power from the system under 
test; it has two power leads, one for connection to ground 
and the other to +5 volts DC. When the logic probe's tip is 
held against a digital signal point, three colored lamps in the 
tip will indicate the signal's condition or state, as follows: 



• The red lamp lit indicates a high or logic level 1 (for 
TTL components, this is +2.4 to +5 volts) 

• The white lamp lit indicates a low or logic level (for 
TTL components, this is to +0.8 volt) 

• The blue lamp lit indicates that the signal is changing 
states 

• No lamps lit indicate the grey region between and 1 
(for TTL this is between +0.8 and +2.4 volts) 

A circuit shorted to ground will illuminate the white lamp 
and an open circuit will illuminate the red lamp. 

The logic probe is readily available from electronic 
supply sources; a commercial model found satisfactory, is 
the Kurz-Kasch model LP 520. 

(c) The Logic Pu/sen This test instrument is similar in 
size and shape to the logic probe, and it also derives its 
power from the system under test When the logic pulser's 
tip is held against a digital signal point, the source and sink 
capabilities of the pulser override any IC output and the 
point is driven to the opposite logic level. If the point that 
the logic pulser is held against is low, pressing the switch on 
the side of the pulser will introduce a high pulse. Con- 
versely, pulsing a high line will pull that line low mo- 
mentarily. 

During troubleshooting the logic pulser allows stimula- 
tion of in-circuit ICs with a shaped digital pulse. For 
example, a certain feature of the game may not be working 
and you suspect that a circuit is not receiving the necessary 
signal. Use the pulser to imitate that signal: if the circuit 
begins working, you have proved that the signal was in fact 
missing and you can begin tracking it down. This technique 
is very similar to jumping coils in electromechanical games 
such as pinball machines. 

In addition to the regular "pulse" button, there is 
another switch mounted on the logic pulser. When this 
switch is set in the "rep" mode, the instrument pulses the 
digital signal point at a 5-Hz rate or 5 times per second. 
This extremely low rate is slow enough to allow watching 
events initiated by the pulser. Counter outputs, for 
example, are more easily observed when the counter is 
pulsed or clocked at this rate. 

The logic pulser is also readily available from electronic 
supply sources; a commercial model found satisfactory is 
the Kurz-Kasch model HL 583. 

(d) Osciiloscope. The most versatile test instrument, 
and also the most expensive, is the oscilloscope. The high- 
speed TTL integrated circuits used in video games produce 
fast-rise-time signals. The oscilloscope should have a 
50-lVlHz bandwidth, dual trace and dual time base capa- 
bility. These latter features allow examination of both 
input and output signals simultaneously, so that precise 
timing relationships can be checked. The oscilloscope 
should also have provision for internal or external sync. 

Of the newer, solid-state oscilloscopes, a satisfactory 
model is the Tektronix 465. 
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(e) VOM or Vo/t-Ohm meter. This common measuring 
instrument is extremely useful in video game trouble- 
shooting. It can be used to check line voltage, transformer 
secondary windings, continuity, resistance, power supply 
voltages, and to some extent used for measurements in the 
analog circuitry. 

One commercial model found satisfactory is the 
Simpson 260. 

6.2.2 OPTIONAL TEST EQUIPMENT: 

(a) The Logic Comparator, This test instrument's main 
benefit is that it can be used to check the functioning of an 
integrated circuit device while the device is still in place on 
the printed circuit board. The logic comparator performs 
the check by comparing the suspect ICs functioning with 
that of an identical-type reference IC mounted in the in- 
strument itself. Suppose that the functioning of a type- 
74193 device on the PCB is suspected to be defective. First 
insert a program card with a known-to-be-good 741 93 into 
the logic comparator, and then clip the comparator test 
leads onto the leads of the suspect device. If there are any 
logic state differences between the reference IC and the 
suspect IC under test, then an LED on the logic comparator 
will light up to indicate which output is not functioning 
correctly. Once a defective IC has been located, it should be 
replaced. 

Logic comparators are readily available from electronic 
supply sources. 

(b) Atari Universai Test Fixture, In situations where a 
large number of video games are being serviced, investment 
in the Universal Test Fixture will be justified. This item of 
test equipment forms a test station for troubleshooting 
printed circuit boards after they have been removed from 
the game cabinet. The Universal Test Fixture has a full set 
of controls for operating the game and also has its own TV 
monitor. The game's PCB is plugged into an edge connector 
mounted on the side of the Fixture; with this arrangement 
the PCB is positioned in a convenient way for connecting 
probes and other test instruments. 

A program card inserted into a receptacle in the top of 
Fixture takes the place of the game's interconnect wires. 
The program card thus sets up the Fixture for each particu- 
lar game; the game's name is clearly printed on the program 
card itself. 

With the Universal Test Fixture the method of trouble- 
shooting via substitution of known-to-be-good parts is made 
fast and convenient. For example, suppose that the TV 
picture in a game is completely broken up and you want to 
determine whether the game or monitor is causing the 
problem. Remove the PCB and plug it into the Fixture's 
edge connector, and also insert the correct program card for 
that game. If the picture on the Fixture's monitor is 
correct, then you know that the problem lies in the game's 
monitor. 



6.3 SPECIFIC 
MATION 



TROUBLESHOOTING INFOR- 



The following subparagraphs give additional trouble- 
shooting information about certain areas of the Outlaw 
game. 

6.3.1 COIN MECHANISM: If a player inserts a coin and 
the game does not respond, first check the coin mechanism. 
If pressing the coin rejector button forces the rejector 
mechanism to return the coin, then examine the coin to 
make sure that it is genuine. If it Is, then use a set of your 
own test coins (which should include both very new and 
very old, worn coins) to determine whether or not the 
player's coin is undersize or underweight. If your test coins 
are also returned, this indicates that servicing of the coin 
acceptor portion of the coin mechanism is called for. 
Generally the cause of this particular problem is an 
improperly adjusted magnet gate. 

Inside the coin mechanism a magnet is used to test the 
metallic composition of the coin. Highly magnetic coins, 
such as those made of steel or iron, will be retained by the 
magnet and can be returned by actuating the wiper 
operating lever. Coins having comparatively high magnetic 
properties will be slowed down by the magnet, and will 
drop off the end of the rail short of the "accept" entrance 
and be returned. Coins having little or no magnetic proper- 
ties, such as brass or zinc coins, will pass through the 
magnetic field so fast that they will overshoot the "accept" 
entrance and be returned. 

A magnetic gate adjusted with too large a gap may pass 
both genuine and counterfeit coins. An adjustment with 
too small a gap can lead to rejection of some or even all 
coins. Over a period of time, the screw that adjusts the 
magnet gate has a tendency to work loose, resulting in a 
gradual narrowing of the gate. At first, only the thickest 
(i.e., newest) coins are rejected. As time passes, more and 
more coins are rejected until finally player complaints lead 
to the calling of the game repairman. 

If pressing the coin rejector button does not cause the 
coin to be returned, and if the game still does not respond, 
then check the coin mechanism to see if the coin is jammed 
inside. 

If you are certain that the coin is genuine, and that the 
coin passes through the coin mechanism and into the cash 
box, then the lack of game response is probably due to 
some kind of electrical trouble. Check for signals at the 
electrical contacts of the coin mechanism before moving on 
to the harness and other parts of the circuitry. 

6.3.2 TV MONITOR: The TV monitor is a self-contained 
unit housed in its own chassis and mounted inside the game 
cabinet. To narrow down a trouble's cause to the monitor 
use either the substitution method (where the suspect 
monitor is temporarily replaced by a known-to-be-good 
monitor), or else verify both the presence of AC power to 
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the monitor power supply and the presence of the correct 
video signals coming from the game PCB. The entire 
monitor can then be removed from the game cabinet. 
Doing this facilitates troubleshooting, because all monitor 
components will then be accessible. 

After disconnecting and removing the monitor from the 
game, standard TV troubleshooting techniques are adequate 
for locating the cause or causes of trouble. The monitor in 
this game is a General Electric 25 MB chassis that is used 
as a video amplifier. The tuner, IF, audio, and chroma 
modules have been removed. Information from the game 
PCB is fed directly, via an Atari chroma PCB that replaces 
the original chroma module, to the RGB module. All 
remaining modules and circuits remain as original, and are 
approached as are all other 25 MB chassis. 

Refer to Atari manual TM-066, "G. E. #25 MB COLOR 
MONITOR TROUBLESHOOTING MANUAL for TANK 8 
and similar games," for a block diagram of the monitor, 
circuit schematics, and service adjustments and trouble- 
shooting information. Additional servicing information is 
available from the manufacturer (General Electric Corp.). 

6.3.3 ANTENNA STATIC MODIFICATION: This sub- 
paragraph gives a procedure for modifying the antenna wire 
connected to pin v of the game printed circuit board's edge 
connector. The antenna is part of the credit portion of the 



game circuitry. This static modification feature is included 
so that it will not be possible for a player to obtain bonus 
games (that is, game plays without having deposited money 
into the game) by inducing a static charge in the coin 
entrance plate or any other metal part of the game — pro- 
vided that the antenna has been cut to optimum length. 

The antenna is a wire approximately one foot long, with 
one end intentionally left not connected. When a static 
discharge occurs, an electric current is induced in this wire 
and an impulse is transmitted to the credit circuitry on the 
game PCB. This impulse resets the circuitry, turning off 
game credit and switching the game over to the attract 
mode. 

To test the static modification feature, touch the end of 
the antenna wire with your finger; the body usually has 
enough capacitance to trigger the circuitry. Sensitivity of 
the static modification feature may be adjusted by changing 
the length of the antenna wire. Lengthening the wire in- 
creases sensitivity, so that a lesser charge will turn off game 
credit. Cutting the wire shorter decreases sensitivity,.so that 
a larger charge is required for triggering the circuit. 

If there are problems with static charges acci<ientally 
shutting off the game, try cutting the wire shorter, in in- 
crements of Vi inch at a time. Be aware, however, that if the 
antenna wire is cut too short, players may be able to obtain 
free game credit (bonus games) by inducing a static charge 
in the game. 
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Washer Flat Special .218 I.D. - 1.250 O.D. 

Washer Split-Lock #10 

Ash Tray MFG #14-012 7-Wico 

Kit - Rowe Acceptor 

Kit - Ardac Acceptor 



t ipped in Coin Box 

1 ipped with every Game (Mounting is Optional) 
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Washer, Return 
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Spacer Ring 
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Bracket, Switch 






12 


002300 


1 


Actuator 
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Screw, Mach, Rd Hd, Phil #4-40x3/4 
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Washer, Split Lock, #4 
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Nut, Hex ^-2 8 Self Locking 
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Washer, [^lat, 5/16 
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Washer, Belleville Spring 
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Screw, Self-Tapping, #6 x 5/8" Lg 
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Screw, Self-Tapping, #6 x 3/4" Lg 
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Micro Switch 
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Nut, Hex, #2-56 
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Screw, Sht. Met., Self-Tapping, Xrec, #6 x ij Lg. 
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* Optional Handle Grip See DWG No. 003092 










*■'' Acceptable Substitutes 












65-091A, 65-lOlA, 65-lllA. 







ATARI 

Innovative 
leisure 




Rev. 



Item 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 



ASSEMBLY TITLE 



z 



JOYSTICK ASSY (DUMMY BUTTON) 



P/L 



A0Q2303-02 



PARTS LIST SPECIFICATION 



Drawn 



Checked 



Proj. Eng. 



Description 



Prod Rel /EON 1285 



Rev per EON 1333 



Rev per ECN 1470 



Rev per EON 1503 



Rev per ECN 1810 



Rev per ECN 1876 



Rev per ECN 2318 



Part Number 



002294 
002296 
002293 
002297 
003207 
A003583-02 
75-990512 
75-0198 
85-22F610 
85-22F612 
--55-081A 

72-6608 



Date Apprv 



4-3-75 



4/21/75 



6/6/75 



L2/4/75 



1/7/76 



3/25/76 



Qty. 



1 
2 
1 
1 
1 
1 
1 
2 
4 
4 
2 



Rev. 



Page 1 of i 



Mech, Eng. 



Elec. Eng 



REV. 
H 



Description 



Date 



^pprv. 



DESCRIPTION 



Bushing 

Washer, Return 

Hub 

Spacer Ring 

Switch Plate 11 

Handle Assy 

Nut, Hex, 3ti-28 Self Locking 

Washer, Flat, 5/16 

Screw, Self-Tapping, #6 x 5/8" Lg 

Screw, Self -Tapping, #6 x 3/4" Lg 

Switch 

Screw, Self -Tapping, #6 x ^s Lg 



Notes : 

- Optional Handle Grip See DWG No. 
'"'^ Acceptable Substitutes 
65-091A 

65-llOA 
65-lllA 



003082 



D 



B 



VlE^Ay ^ 



i: 





2 t^EOP 



SEE DETAI 




3 ia&Qt> 



2 ;^ac^ 



-Ol 'SUO^VVsJ 



^^^373 



JlMi 



APPLICATION 



T 




pe^o l^L_ 



H4--75 



sa^/ Fee ^:u I'zs^ 



REV. PER ECN.I333SH.I 



REU.PER ECU 1470 



SEv Pee eco i«7<d3» 



REU PER ECKI I8Q^ 



REV PeR tCN. ISTfo 



Q3y pee sa_) '2;3?\g 



INITIALS and DATE 



DRFTC. CHECK 



4- 2.--?^ 



6-6-15 



4?;7i 



75 



&-/^-l^ 



IZ-4-15 



Ve/ 



Tfc 



^V 



Tfo 



/i\ U6*slCX£ U'b/Sr IS UOT TO 



■2 EEOjO 



TAMtC 



INTERPRET THIS DRAWING 
PER USASI Y14.5 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON: 

FRACTIONS = ±1/16 x = ±.I 

ANGLES = ±1® XX = ± .03 

SURFACE FINISH V^.xxx = ± .010 



MATERIAL: 



tee PL. ooZio;^-oi 



DRAWN BY DATt 



-OESiGN KN ir.lNl-PR 



DOCUMENT CONTROL 



APPRO^^D 



A 

ATARI 



ATARI INCORPORATED 

14600 Winchester Boulevard 
Los Gates, California 95030 



liLb 

^ UP^DCWJU^ReEr) 







H 



SHtKT J_ OK 



D 



B 




(Sy- 



V»E^A/ iC^ 



A 



I 



i 



aREOD 



Up 



2 l^iSC:' @-- 



2. EE^C=> 




-O'? SUO\A/k^ 






■a^^i^Dm^ 




2 



D 



4 REQD(i0^ 



DCmaj 




C 



D 



•S&E: -SjUT 




OEscRiPuor'; 



REV.PERECN.I333SH.2 



REM. PER EC h) 14.70 



iv pee ECO 1=703 



REV PER ECN 1810 



M 



REV PE.R ECN \2>V<o 



^5^ PSe. &10 -2.a ,iy. 



i^-15 



e-\°i-ic, 



MA-IS 






:r 



!^ZTy B_^ IoTA^J^u. 



INTERPRET THfS DRAWING 
PER USASI YI4 5 



UNLESS OTHERWISE SPECIFIj-r 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON: 

FRACTIONS = i I/I 6 x = t J 

ANGLES = ±1«* XX = ± .03 

Si;UFACE FINISH v/.xxx = ± .010 



MATERIAL: 

-see PL. 



DAT I 



m 



ATARI 



ATARI INCORPORArED 

14600 Winchester Boaievard 
Los Gatos, California 95030 



PkOJhCT tSClNtLR 



DOCL'MINT rONTROl 



(DOMM.Y feOTTOO ) 



ffRAV^I^S \0 



T^" 

' J.K 



AQ025QbzQ2_iVr\_ 




8 



6 



1 



B 




8 



6 



T- 



1 



2 



DESCRIPTION 



PROD. REL. 



INITIALS and DATE 




Connections 

i p2 diode board i 

2 p2 diode board 2 

3 p2 diode board 3 

4 p2 diode board 4 

6 violetv tank i $ 2 speakers 

6 blue, tank 4 t 8 speakers 

7 REDv TANK 5 $6 SPEAKERS 

8 GREEN, TANK 3 $ 7 SPEAKERS 

9 J4vTANK see COIN DOOR 

10 J6v TANK 3 $7 COIN DOOR 

11 J6, TANK I $2 COIN DOOR 

12 J7v TANK 4$ 8 COIN DOOR 

13 RED, INTERLOCK SWITCH 

14 GAME BOARD 
16 AUDIO BOARD 

16 ELECTRONICS TRAY 

17 A. a POWER TO BILL ACCEPTOR 

18 A.C. POWER TO FAN 

19 TEAM SWITCH 

20 ROWE CREDIT 

21 ARDAC CREDIT 

22 REMOTE CONTROL BOX 

23 TV. 



B 



T 

















USED ON 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE tN INCHES 

TOLERANCES ON: 

FRACTIONS = tUI« » = ±.1 
ANCLES = tl» .XX = ± .03 

SURFACE FINISH \^ xxx » ± 01 



DRAWN BY 

BRR 



DATE 

3 22 76 



DESIGN ENGINEER 
PROJECT ENGINtER 



DOCUMENT CONTROL 



A 

ATARI 



ATARI INCORPORATED 

14600 Winchester Boulevard 
LosGatos, California 95030 



TANK 8 
HARNESS INSTALLATION 



SIZE DRAWING NO 



005301 



SHEET I OF 



8 



6 



o 

Q 

LU 



TO ARO;>^0 

DOLLAR. &1LL 

ACCEPTOR. 



To fSoWE 
DOLLAR. aiLU 
ACCEPTOR 



feU/PKl 



6NJ 



O 



i 



JL 



2 






S. |cr> I t<^ ro *" f£> «^ ■<*' ?* ^ -^i- Tj- ■'^ 



INITIALS ind DATE 



PROfj, /?ei_. 



KG-V PEft. &CKJ -£:i'bft 3-l<^-7t* Ct/;*. 



TO REMOTE CABue &^ 
i?EMOTE BOX 



FAN 



2:1 



AC TO 
DOLLAR aiLL 
ACCEPTORS 



^ 



l(\IT£RLOCIC ^^\TCHe^ 



SK 



VV 



5*<yw 



VvJ/6K 



BiC 



w 



SiC/W 



W/bK 



gn/w 



TI^AM5 00 1 55 I 
w 



li? 



nov Ao 

IMPUT 

ill 



5 AMP 
FILTER- 



SAMP FUSE 



^H|i 



ePEAKERLe) 

T/kHK '^ ^8^5 TANKS S?;.Ci> TAN^^ 3?>i.^ 



8 




TAN ^^ 3^-7 TAKllCO I5i.2. 



3n 




GM 



2 AMP 

LINE 
FILTER. 



W 



CD 



AC CORD 
TO TV 



T 



DIME^SIONS ARE IN INCHES 



FRACTIONS ^* 1/16 i = i.l 
ANCLES - tl* HI . ± .03 

SURFACE FINISH \/ ix» - * .01 



DRAWN BY DATE 

BRR i-ii-7i 



DE?1GN ENGINEER 



PROJECT ENGINEER 



DOCUMENT CONTROL 



A 

ATARI 



ATARI tNCORTORATED 

14«00 Winchester Boulcwd 
UwGatoi, CiMfomii 95030 



TANK 8 
HARNESS SCHEMATIC 



SIZE DRAWING NO. 



005158 



B 



Op 
pi 

OD 



r 



8 



EDGE CONM^OTO^ 



&OARD 



DIST -7 



D!ST S 



Di'S>T 5 



DIST <£> 



D\'=>T 3 



DIST 4. 



Pi ST 2 



CO»W T 



D\'^T \ 



COIM 4 



COIM <i> 



CO\M »> 



COtKi Q 



COlNi -^ 



S\Ay Z 



svv5_ 



SNA/ a 



SSA/ 3 



20 



32-^ 



SVJ 4- 



CO\tsl Z. 



COIM I 



5^/C3nJ 



W/6U 



W/V 



e)ic/R. 



W/GhJ 



Sfc/W 



W/6NJ 



V/SK 



B)C/Y 



WY 



V//Y 



w/e>K 



W/l^/GN 



W/g/OR- 



W/6JC/GhJ 



W/6IC/f5_ 



W/g,/6U 



W/IS. 



V/R. 



4^ P05 

El>GG CONNECTOR 

AUO\0 BOARD 



ICo.'^ VCT 



+7V UN REG 



L..O. 4- 



L,0. 3 



L. Q. £ 



L.O. \ 



L.o. a 



U.O. "T 



L.O.<2j 



L-.Q.5 



4-^OV 



faov 



10 



M 



IZ 



M 



1^ 



2.1 



BK 



Y/GM 



<P^/6iC 



OR/R 



Y/R 



0g/6N 



Y/61< 



C^ 



6Y 



CB.Y 



OOI55I 
TRANSFORMER 

/3 



6 



1 



Zj 41 6 1 a> To 

y y ^ • 

\ -^ 5 ^ ^ 



Z\ 4 1 CbJ S 10 

^ •< r^ * • 

13 9 7 9 



I 3 ■? 7 9 



D.B I 



P2 



O. B. 3 
PZ 



i5 



6.3 VAC 



J±. 



6M 



51^ 






BM 



10 



J6 



\i 



w 



z\ 






J7 



\z 



S 



J4 



8 



6 



5 



T 



1 



3 













> 










□ Dd 




D.B. Z 


aB.5 




D.B. 4 


J\ (=ZI 




f \ z -] 

5 4 

7 8 




1 1 


^' 07 
JZQ 

J3 




I&0A.RDS 




D.B.I 


dQd 












J3 JZ Jl 











see <,HEEr I 



TNITIALS ud DATE 



JOYST/CK 



FNA/D 



BO 



4 
I 3 



iC 
■*M.O. 
•M.C. 



QKA 



LT 
REV 



V 



•KJ.C. 



GW 



D. B.4 
PZ 



BO 



GKi 



OR 



OR 



3^ 
4- 



RT 



•NJ.C- 



GM 



FIRE. 



-•u.o. 

•ki.C. 



GKJ 



Y 



RT 
REV 



AC 
'Kl.O. 

•ki.C. 






R>1 OR P5 



-l 
























































































































> 


^^ 


s 


^ 










^ 

^ 


4 


J 






i 

4 


7 

/ 
S 


• 
* 

w 













1 

4 

5 


• 
1 


• 

\o 

• 

n 


V 
^ 

S 




^ / 


• 






/ / 








<i= 9 


li 








3 


Co 9 ^ 


i^ 




i 


5 








2 


-z. 

J5 








J4 


























CASH DOOR 



GV 




C M.O. M.C. 



rf- 



M.O. M-c] 



BK 






BN 



GM 



\ 






\ 



10 

VI 



9 \i 




B 



oi 



a> 5 



P4- PS^ P6 OR P7 



T 













T,,t Z 


NEXT ASSY 


USED ON 



APPLICATION 



UNLESS OnmtWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON: 

FRACTIONS = iI/16 ,j|.±.l 
ANCLES • «♦ .«i . ± .03 

SURFACE FINISH v/.xxj - ± .01 



DATE 



EffiSIGN ENGINEER 



PROJECT ENGINEER 



DOCUMENT CONTROL 



A 

ATARI 



ATARI INCORPORATED 

14600 Winchester Boulevard 
Lc»G«toi, Califomui 9S030 



TANK 8 
HARNESS SCHEMATIC 



005158 



2 



TANK 8 



A 

ATARI 

Innovative 
leisure 




Rev. 



.-£- 



Item 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 



Z 



ASSEMBLY TITLE X ASSEMBLY, ELECTRONICS TRAY 



P/L 



A005163 



PARTS LIST SPECIFICAT I ON 



Drawn 



Checked 



Proj. Eng. 



Description 



PROD REL 



3-16-76 



Rev per ECN 2335 



Part Number 



004537 
001551 
A005164-01 
41-2001 
41-2003 
79-3201 
46-201502 
79-11806 
79-16001 
54-405 
A005226-01 
A005226-02 
A005162 
A004577-11 
A004577-12 
A004577-13 
A004577-14 

78-25001 

72-6608 

72-6812 

72-6824 

005086 

000871 



Date 



3-26-7e 



Qty. 



1 
1 
1 
1 
1 
1 
1 
1 

3 

1 
1 
1 
1 
1 
1 
1 
1 

3 

15 
6 
4 

1 
1 



Ap£rv. 



Rev. 



Page 1 of i 



Mech. Eng 



Elec. Eng 



REV. 
B 



Description 



Date 



Apprv. 



DESCRTPTTON 



Tray, Electronics 

Transformer 

F-83A Transformer Termination Assembly 

Filter, Power Line 2 AMP 

Filter, Power Line 5 AMP 

Fuse Holder 

Fuse, Slo-Blow, 5 AMP 

Barrier Strip, 6 Contacts 

Jumper, Barrier Strip 

Power Cord Belden #17425 (or equal) 

T.V, Power Cord Assembly 

A.C. Power Harness Assembly 

Transformer Harness Assembly 

Jumper Wire Assembly (Blk) 

(Blk) 

(Blk) 

(Wht) 

Screw Down Tie Wraps 

Screw, Sht. Metal, Pan Hd. , Phil,, #6 x ^ Lg 

" #8 X 3/4 Lg 
#8 X 1^5 Lg 
Transformer Cover 
Label 




OOl'5'jl TR/\MSrORMER WiR\NG. 


piM 


COLOR 


SOURCE. 


I 


BK 


TRtAD TRAVIS.PORME.R 


2. 














3 


vWHT 


TRIA.D TRA.»slSFORMtR 


4 


BK 


TRIAD TRAM'sFORMER 


•i 


-^ 




fc 


H.K/Y 


TRIAD TRAKiSl=C«MtR 


7 


WHT 


TRAVISFOHMEJR HARWeiS ASSY 


6 


QM/W 








^ 


WHT 








(0 


YEL 








H 


&W/Y 








la 


YEL 








13 










14 


BKj 


1 




IT 


GKJ 


TRA»M*.FORMtR HARMl,«k* ASVf 



SEE P/L005I63 



A 

ATARI 



ATAU U 

LnGMm, ClIifanhKOM 



TANK I 
ELECTRONICS TRAY 
ASSEMBLY 



A005I63 





-1 


0.5 



B 



3 



2 



SYM 


oesc^rr-OH 


INITIALS »d DATE ] 


DRFTG 


CHECK 


ENGRG 


A 


PROD REL 


3-1 b-7^ 






6 


REV PER. eCNJ £-505 3^\-7C» 












ai q^i 2 f; a t 2 :3 2 




WOTE-- 

I. ALL DVODE-^ AEE \ Kl I OO • 



/4,j eOL>TG- £k*. 5>UOWM 















NEXT ASSY 


USED ON 



DIMENSIONS ARC m INCHES 



FKACnONS ■ ±1/16 I 
ANGLES -il" ..i 

SURFACE FtNBM \^ i: 



W-,c 



DESKN ENGINEER 



ItROJECT ENGINEER 3//A/r<» 



DOCUMENT CONTROL 



A 

ATARI 



ATARI INCORPORATED 

14600 Winchester Boulevard 
Los Gjtos, Cilifotnia 95030 



R.EMCiTE COKITROL BD 



DRAWING NO 



vrj 



J\C>CiA(oO<c> 



B 






c? 



2 



TANK 8 



A 

ATARI 

Innovative 
leisure 




ASSEMBLY TITLE/ ASSY, REMOTE CONTROL BD. P/L A004606 



PARTS LIST SPECIFICATION 



Drawn 



Checked 



Proj. Eng. 



Rev. 



Description 



PROD. REL. 



Rev per ECN 236 3' 



Iteifii 



Part Number 



1. 
2. 
3. 

k. 
5. 
(>. 
7. 
8. 



004607 

31-INIOO 

62-007 

A005463 

78-25001 

7Z-2A075 

75-05'« 

75-91'»5 



Date 



■'■ ■■■it ' i 



Qty. 



1 

11 
10 

1 

1 
1 
1 
1 



Apprv 



Rev. 



Page 1 of i 



Mech, Eng. 



, Elec. Eng 



Description 



REV, 
B 



Date 



/Vpprv, 



DESCRTPTTON 



Printed Circuit Board 

Diode, INIOO 

Switch, SPDT Momentary, Pushbutton 

Cable Assy. 

Cable Tie, Screwdown 

Screw, Mach, Phil Hd, #4-40x7/16" Steel 

Lockwasher, Int Tooth, #4 

Nut, Hex, Machine #4-40 













1 


REMOTE COIN 1.^ 


M "^^^ 


2 


RC "^^^ 


1^ 




3 


RC 3 ^^^ 






8 


RC ^ ^^^ 


1^ 

1^ ce^ 






4 


RC S^^^ 


L^ ce<b 








10 


RC 6 ^^.^ 










6 


RC -7^^^ 


L-CB7 








9 


RC a^--^ 


1^ 

^ce4 








5 








!t ceio 




7 


REMOTE START 


^cee 










REMOTE TETAM 

r"""'^ • 









Di5>T l\ 


<=>\H 


' 


*bW 


z 


«^\W 


^ 


^W 


4- 


sw 


s 



SW 7 



B 



2. ALL SWITCHES ARE MOMEMTARV SPOT P. C TV>OUT\^T 
I. ALL OiaOCS ARE ^^4IOO GERMAr41UN/» 0\ODES 



A 



PROD RtL 



REV PEie ECK) Z^a.3 3--3l-"?G» 



INITIALS and DATE 



^-1(.-7J 



CHECK ENGRG 



B 



T^MK- e> 



I>rrERPRET THIS DRAWING 
PER USASI Y14.S 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON: 

FRACTIONS = ±1/16 .x « ± .1 
ANGLES - tl® .XX = A .03 

SURFACE HNISH \^ .xxx = * .010 



vTi \izzh^ 



DESIGN ENGINEER 



PROJECT ENGINEER ^fn^jfU 



DOCUMENT CONTROL 



A 

ATARI 



ATARI INCORPORATED 

14600 Winchester Boulevard 
Los Gatos, California 95030 



SCHEMATIC D^AGRAM^ 
T-e> REMOTE 60MTK.OL. BD. 



DRAWING NO 



C>Ci^(DO(£> 



REV 

6 

\ OF / 



o 
o 


Jl 


He**!-* 


J?. 




J3 


O 

o 





© 



® o 
© @ 
® ® 


















^ ^^^^ 



AmJCATlON 



lOTEHfRET TUB DHA WING 



5 AKE IN INCHES 



FltACTtONS - *l/16 I - A 
SUKFACE nraSH v^ iix - 



sec 
p/f.oo^feoe 



DATE 



DESIGN ENGINEER 



PROIECT ENGINEER 3{tUh^ 



DOCUMENT CONTROL 



ATARI 



ATARI INCORPORATED 

14600 Winchester Boulevard 
Loj Gatos, C»lifornii 95030 



AbSEMBLV 
COINTROL PANEL MATRPX BD 



SIZE DRAWING NO. 



Aoo-^eos 



^/i 



T 



DtSTA 
SWZ 

5W4 

SW8 






L. FIND. A 
L. REV A 
R FVvD, A 
R. REV A 

F|E.t A 



L.Fvs/QB 

RTPWDB 
RT REV. B 

Fire B 



gj^^/*: 



INTERKET THIS MA WING 



MMENSHMS ARE IN INCHES 



ntAcnots ' *!/!« .X 

ANGLES •&■* X) 

SURFACE HNISHV^. XI 



DATE 



■^OJECT ENGINEER J - /t - 7 ^ 



DOCUMENT CONTROL 



A 

ATARI 



ATARI INCORPORATED 

1460O Winchester Boulevard 
Los Gitos, California 95O30 



5CHEMAT\C DIAGRAM 
MATR^'X BD 



SIZE DRAWING NO 



00460S 



TANK 8 



A 

ATARI 

Innovative 
leisure 




ASSEMBLY TITLE/ ASSY, CONTROL PANEL MATRIX BD. P/L A004608 



PARTS LIST SPECIFI CAT I ON 



Drawn 



Checked 



Proj. Eng, 



Rev, 



Description 



PROD. REL, 



ZJlHl' 



Item 



Part Number 



1. 
2. 
3. 



004609 
79-58004 
79-58005 
31-INIOO 



Date 



Qty, 



1 
2 

1 
10 



^EEIl 



Rev. 



Page 1 of 1 



Mech. Eng, 



Hlec. Eng 



Description 



REV. 
A 



Date 



Apprv, 



DESCRIPTION 



Printed Circuit Board 
Header, 6 Pin (AMP I-38O999-O) 
Header, 10 Pin (AMP I-38099I-O) 
Diode, INIOO 





LAST 

USED 


MOT useo 


Rl3b 




tee 




CiZO 




D^ 





T 















NEXT ASSY 


USED ON 



UNLESS OTHERWISE SPECIFIED 
DIMENSIONS ARE IN Ih 
TOLERANCES ON: 

FRACTIONS = ±1/16 ,1 = = 
ANCLES = *I* »x . 

SURFACE FI!«nai\X'.»»x 



DRAWN BY DATE 



PROJECT ENGINEER 3/^7/76, 



DOCUMENT CONTROL 



ATARI 



ATARI INCORPORATED 

14600 Winchester Boulevard 
Los Gatos, Cilifomu 95030 



SCHEMATIC DIAGRAM 

TANKS AUDIO BD 



SIZE DRAWING NO. 

D 005069 



SHEET I OF 2. 



o 


g 


U 




o 


* 


cr 


t> 


Ly 






¥ 




m 




5 


> 


? 







8 



SHEET I - 



8 



6 



R\t5 

^A/^ [m] 1.1 




6 



1 



R\20j 

A2 



-mTi 



R\7 J^ 



t 1 ^'*° 

EXPLOSION leJ-^Vv\ f- 

/OK 



J 



ce9 
.ooi 



02 
35 6S 



CRASH Sk^VVV 1- 

' ' lOK 



J 



C^8 

001 



Q3 



a 



lfe.5 VAC p. 



7 



2SVAC 



a 



:i 



— w- 

MR501 

— w- 






2Z — I 



2.5 V 



POWER SUPPLV SOUND Bv 



1 



3 



RI8 
270 



•^^ 



R\7 



As 



© 



1.; 



ia 



CLK 8-2. 



?fyf 



0^20 



BBA2 , ,, 



D-V 



ool 

OOI 



-{z] +7V UMPtEG 



-»-;4:: C83 






R17,42. 01.^4 
^^A. p 

IK 



50l 

M 

501 

C62 

470<)uf 
-25 V 



+ 20V L)NKE6 

[I 



7812^ 



V 

+ I5V 



; C6T 

4700"f 
25 V 



2SV 



2 



5tE SHEET ONE 



INITIALS and DATE 




CRASH 4 EXPLOSION 



50UN0 BOAR9 



T 















NEXT ASSY 


USED ON 



APPLICATION 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

TOLERANCES ON 

FRACTIONS = t|/l« .x = ±,l 
ANCLES -±l» XX = i 03 

SURFACE 



V^ Jixx = ± 010 



DESIGN ENGINEER 



PROJECT ENGINEER ^fjtjf^ 



DOCUMENT CONTROL 



A 

ATARI 



ATARI INCORPORATED 

14600 Wincherter Boulewd 
LosGatoi, CiOifomii 95030 



B 



a o 

o ? 

o i 

(T^ p 



>i 



SCHEMATIC DIAGRAM 
TANK 8 AUD\0 BD 



SIZE DRAWING NO 



D 



005069 



SHEET O OF 



2 



TANK 8 


ASSEMBLY title/ ASSY.. AUDIO BOARD 


P/L A005069 


ATARI' J 

Innovative '^ 
leisure 


PARTS LIST SPECIFICATION 


Page 1 of 3 


Drawn 




Checked 


Mech. Eng. 


Proj. Eng. 


1 Elec. Eng 


REV. 
A 




~~ 


Rev. 


Description 


Date 


Apprv. 


Rev. 


Description 


Date 


Addtv 




A 


PROD REL 




































Item ' 




Part Number 


Qty. 


DESCRIPTION 


' 




1. 


005070 


1 
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a2 


36. 


34-2N3643 


1 


Transistor, 2N3643 
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Integrated Circuit 9321 
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12 


M 9322 
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9334 
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37-741 
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741 
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37-LM323 
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Regulator LM323 
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37-8T28 
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Integrated Circuit 8T28 
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37-7812 
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Regulator 78I2 




67. 










68. 


66-024P1T 
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Switch, DIP, 4 X SPST SI 




69. 


62-001 
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Switch, Momentary SPST N.O. S2 
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7K 


72-1608C 
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Screw, Mach, Pan Hd, Phil, #6-32 x 


i" Cres 
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75-016 
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Washer, Flat, #6 
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Washer, Lock, Internal Star #6 
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Heats ink 
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Header, Flex Cable, 34 Pin 
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Socket, Zero Insertion Force, 16 Pin 
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24 Pin 
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ho Pir 
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Crystal, 11.055 MHZ Yl 
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.. 




86. 


90-7001 




RAM, 1024 X I, 2102-1 
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7.. juKAPGB. PiKi \*^ OF p^\ TO piu I"*! OP BJ jOi^ c.te.euiT sme, 
"i. COT TCACt, TO <:jokamov4 i>\fce. OF XL\^ <f ais ,OM oe.cuiT 

•S>\C>e. (PO-SiTiOKi W4.) . 

4. juKA^Pte. (lommow -bvcie. of isia- < e.iE> to p»ki -^^ of ki^. 
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SCHEMATIC DIAGRAM 
TANK 8, TV CHROMA INPUT BOARD 
+ 2-'SV (25" G.E. COLOR TV) 



